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SPECIFICATION 

Title of the Invention 

5 

A Lens Molding Die and A Producing Method therefor 
Background of the Invention 

10 The present invention relates to a lens molding die 

and a producing method therefor. 

It has been known to produce a lens such as a 
plastic lens by injection-molding of a resin material. In 
this way of production, required are a pair of molding dies 

15 made of metal or glass and a spacer to be arranged between 
the dies to form a molding space therebetween. The one 
surface of respective lens molding die is formed to have a 
predetermined shape corresponding to that of the respective 
surface of a lens to be produced. A through-hole for 

20 injecting a resin material into the molding space is formed 
on a spacer. 

In the lens fabricating process with the above 
explained items, a pair of lens molding dies are disposed 
with the lens forming surfaces thereof opposing to each 

25 other and securely contacted, by means of clamping or the 
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like, with placing a spacer therebetween to form a closed 
space corresponding to the shape of a lens to be produced. 

Then, lens material is injected into the closed 
space through the though-hole of the spacer, and energy is 
5 applied to the lens material in the closed space externally, 
by means of heat, ultra-violet rays or the like, to harden 
it. Thereafter, the hardened material, i.e., the produced 
lens is taken out of the molding dies by disassembling them. 
The molding dies and the spacer are re-used after washing, 

10 smoothening and so on. 

In accordance with the above explained conventional 
method for producing a lens, a pair of lens molding dies are 
occupied for producing one lens until the lens material 
therein is hardened, so that a large number of molding die 

15 pairs must be prepared in order to carry out a mass- 

production with the above method. However, it costs much to 
produce a molding die of metal, or glass having a molding 
surface of a precise shape. 

Further, as it is necessary for re-using tJiem to 

20 take the steps of washing, smoothening and so on, the 

molding surfaces of the dies are more or less mechanically 
damaged and/or destroyed while repeating these steps, which 
causes shortening the life time of the dies. 

Accordingly, the cost for producing lenses increases 

25 due to the high cost and the short life time of the molding 
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dies, resulting in high prices of the produced lenses. 

In the meantime, aspherical lens have recently been 
widely employed and it has been desired to carry out mass- 
production for aspherical lenses which are of complex shapes. 
5 In order to produce aspherical lenses, the molding surface 
of a die must be processed to be of aspherical shape, which 
requires, hpwever, expensive processing machine, high 
processing technique and long processing time. Thus, the 
lens molding dies therefor and the resulting lens products 
10 become particularly expensive. 

Summary of the invention 

It is therefore an object of the present invention 
15 to provide an improved lens molding die capable of being 

produced at relatively low cost and in relatively short time. 

For the above purpose, in accordance with the 
present invention, there is provided a lens molding die 
which comprises: 

20 a base member made of a hard material and having one 

surface of a predetermined shape? and 

a resin-molded surface layer formed on the one 
surface of the base member and having a surface shape 
corresponding to a predetermined shape of one surface of a 

25 lens to be produced. 
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In the embodiments, the predetermined shape of the 
one surface of the base member is spherical while the 
surface shape of the resin-molded surface layer is aspheric. 

The resin-molded surface layer is to be made of a 
5 material which is inactive with a material to be molded by 
the lens molding die- The surface layer may be made of a 
thermosetting resin material or a ultraviolet -curable resin 
material* 

When producing a lens molding die, a base member is 

10 made of a hard material and provided with one surface of a 
predetermined shape , and a resin-made surface layer is 
formed on the one surface of the base member to have a 
surface shape corresponding to a predetermined shape of one 
surface of a lens to be produced. 

15 The resin-made surface layer is to be formed by 

disposing a transfer die and a base member with facing the 
transfer surface of the transfer die to the one surface of 
the base member to form a predetermined space therebetween, 
introducing a resin-material into the predetermined space, 

20 and hardening the introduced resin-material* 

In case of a ultraviolet -curable resin material, a 
base member is preferably made of a transparent material 
and the ultraviolet rays are projected to the layer through 
the base member* Alternatively, the transfer die may be 

25 made of a transparent material and the ultraviolet rays are 
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projected to the layer through the transfer die. 

BRIEF DESCRIPTION OF THE DRAWINGS 

5 Fig. 1 is a sectional view showing a lens molding 

die and a device for producing it; 

Fig. 2 is a sectional view explaining how to 
produce a lens molding die; 

Figs. 3 and 4 are sectional views explaining how 
10 to produce a lens with a pair of lens molding dies; and 
Fig. 5 is a sectional view showing a lens 

produced. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

15 

As shown in Fig. 1, a lens molding die 1 embodying 
the invention comprises a base member 11 of a substantially 
disc-plate shape having a spherical surface, and a molded 
layer 12. Fig. 1 also shows a device P for producing the die 

20 1, which comprises an upper cylindrical holder 6 capable of 
securely holding the base member 11 therein, a transfer die 
4 of a substantially columnar shape having a transfer 
surface 4a at one end surface thereof, a lower cylindrical 
holder 3 arranged to be opposed to the upper cylindrical 

25 holder 6 and capable of securely holding the transfer die 4 
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therein, and a positioning member 7 disposed between the 
opposing surfaces of the upper and lower holders 6 and 3. 

The base member 11 of the lens molding die 1 is made 
of glass having the concave upper surface. The lower 
5 surface of the base member 11 is of a convex shape having 
the same curvature radius as that of the upper surface. The 
molded layer 12 of the lens molding die 1 is formed by 
hardening the resin material to form a lens molding surface 
12a as later described. 

10 The transfer die 4 of the producing device P is made 

of a hard metal material, and the transfer surface 4a 
thereof is protruded to be of an aspherical- shape. The 
diameter of the transfer die 4 is substantially same as that 
of the base member 11 of the lens molding die 1. The 

15 transfer surface 4a of the transfer die 4 is formed by 
machining operation and finished by polishing to have a 
predetermined shape which is to be transferred onto the lens 
molding surface 12a. 

The upper and lower holders 6 and 3 are supported by 

20 a supporting structure, not shown, to be movable in the 

direction toward and away from each other. The base member 
11 of the lens molding die 1 is fitted into the lower holder 
3 through the upper end opening thereof, while the transfer 
die 4 is fitted into the upper holder 6 through the lower 

25 end opening thereof. 
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The positioning member 7 is of a ring shape, the 
inner diameter of which is larger than those of the holders 
3 and 6 while the outer diameter thereof is smaller than 
those of the holders 3 and 6. 
5 Hereinafter, a method for producing the lens molding 

die 1 by employing the producing device P will be explained. 

First, the lower holder 3 is moved by operating a 
supporting mechanism, not shown, to the position where the 
lower holder 3 is positioned away from the upper holder 6. 

10 Under this state, the base member 11 is fitted into the 

lower holder 3 with the concave surface thereof facing up, 
while the transfer die 4 is fitted into the upper holder 3 
with the transfer surface 4a facing down. 

Next, the positioning member 7 is placed on the 

15 upper end surface of the lower holder 3 by operating a 

supporting structure, not shown, and further a predetermined 
amount of a molding material is dripped onto the central 
area of the concave surface of the base member 11. 

Then, the lower holder 3 is moved upwardly to 

20 approach toward the upper holder 6 by a supporting structure, 
not shown, such that the positioning member 7 is sandwiched 
and securely held between the lower end surface of the upper 
holder 6 and the upper end surface of the lower holder 3. 
Thereafter, the molding material between the upper surface 

25 of the base member 1 and the lower surface of the transfer 
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die 4 is heated by a heater, not shown, or subject to 
ultraviolet rays depending upon the physical properties of 
the material, to harden the molding material for forming the 
molded layer 12 on the upper surface of the base member 11. 
5 Then, the molded layer 12 and the base member 11 are 

cooled down nearly to a room temperature in case of 
thermosetting material and the produced lens molding die 1 
is taken out after moving the lower holder 3 to be away from 
the upper holder 6 and removing the positioning member 7. 

10 Thus obtained molding die 1 is to be used as one of 

a pair of opposing dies for producing a lens. Other one of 
the pair of opposing dies is to be produced as illustrated 
in Pig, 2. That is, although the concave molding surface is 
formed on the lens molding die 1, a lens molding die 2 is to 

15 be formed to have a convex molding surface. 

Accordingly, as shown in Pig. 2, a base member 21 of 
the lens molding die 2 is provided with a convex surf ace 
while a transfer die 5 is provided with a concave surface, 
and the lens molding die 2 is disposed, with the convex 

20 surface thereof facing down, above the transfer die 5 to 
form a molded layer 22 having a convex surface. The lens 
molding die 2 is produced in a similar manner as the lens 
molding die 1 by employing the producing device P explained 
above, 

25 A pair of molding dies 1 and 2 thus produced are 
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used for producing a lens L shown in Fig. 5 in such a way as 
illustrated in Figs, 3 and 4. 

First, as shown in Fig. 3, the lens molding dies 1 
and 2 are disposed to be opposed to each other via a sealing 
5 spacer 8 which faces the concave surface of the former to 
the convex surface of the latter- The sealing spacer 8 is 
ring-shaped, the outer diameter of which is larger than the 
outer diameters of the molding dies 1 and 2 while the inner 
diameter is smaller. The upper and lower edge portions of 

10 the sealing spacer 8 are provided with the inner stepped 
portions G for receiving the edge portions of the molding 
dies 1 and 2. That is, the inner diameters of the upper and 
lower stepped portions of the sealing spacer 8 are same as 
the outer diameters of the molding dies 1 and 2. By forcing 

15 the molding dies 1 and 2 to be securely seated on the 

stepped portions G of the sealing spacer 8 by means of a 
tape or a clip, not shown, an air-tight closed space H is 
formed by the inner surfaces of the sealing spacer 8 and the 
molding dies 1 and 2. A through-hole 8a for allowing a lens 

20 material to be introduced into the closed space H toy means 
of a hypodermic syringe is formed on the sealing spacer 8, 
not shown, or the liJce. 

Fig. 4 shows the lens material F filled in the 
closed space H. The lens material F filled in the closed 

25 space H is then cured by being subject to heat generated by 
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a heater, not shown, or subject to ultraviolet ray projected 
by a ultraviolet lamp, not shown, depending upon the 
physical properties of the lens material F. 

In the meantime, the material for the molded layers 
5 12 and 22 are to be selected from the materials which are 
inactive with the lens material F, so that the molded layers 
12 and 22 can keep their shapes even during curing 
treatments without being reacted with the lens molding 
material F. 

10 Upon elapse of a predetermined time after completion 

of curing treatment, the obtained lens L as shown in Fig. 5 
is taken out of the producing device P* The obtained lens L 
is provided with the lens surfaces LI and L2 of the 
predetermined shapes transferred from the lens molding 

15 surfaces 12a and 22a of the lens molding dies 1 and 2. 

[Example 1] 

In this example, the base member made of glass and 
having the concave upper surface of the 180 ran curvature 

20 radius and the 65 mm length diameter is employed for one of 
a pair of lens molding dies, while the base member of 80 mm 
curvature radius and the 65 mm length diameter is employed 
for another lens molding die* As the material for forming 
the molded layer on the base member, the mixture of the 

25 resin material "laoOH'' and the curing agent "cat", both of 
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which are the products of "Shinetsu Silicone (Japanese 
company) n is employed and heated for 3 hours at the 
temper ature of 60* C to have the cured layer of 0.5 nan 
thickness at the center thereof. 
5 Then, the mixture of the following double-fluid- type 

epoxides is employed as the lens material F: 

Principal agent (2/3) : "EPICOAT 801P (Product of Yuka 

Shell Epoxy Co. Ltd) 11 
Curing Agent (1/3) : "EPOMATE B002 (Product of Yuka 
10 Shell Epoxy Co. Ltd)" 

The lens material F filled in the closed space H is heated 
by a heater, not shown, at the temperature of 100* C for 4 
hours to be thermo-set. Upon elapse of a predetermined time 
for cooling down nearly to a room temperature after 
15 completion of thermosetting treatment, the lens L having the 
lens surface of a target shape is obtained. 



[Example 2] 

20 In this example, the material which is different 

from that employed in Example 1 is used for forming the 
molded layer on the base member. That is, the mixture of 
Urethane Oligomer (3/7 weight), Trimethylolepropane 
Triacrylate Modified Propyleneoxide (TMPA, 4/7 weight) made 

25 by Nippon Kayaku Co., Ltd, and "IRUGACURE 651 
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(polymerization initiator, 1%)" is employed, and cured by 
subjecting to the ultraviolet rays of 400W for 5 minutes to 
form the cured layer of 0.2 mm thickness at the center 
thereof. With employing the obtained lens molding dies, the 
5 lens L having the lens surface of a target shape is obtained 
as in Example 1. 

[Example 3] 

In this example, instead of Trimethylolpropane 
10 Triacrylate Modified Propyleneoxide employed in Example 2, 
Trimethylolepropane Diacrylate Modified Neopenthylglycol 
made by Nippon Kayaku Co., Ltd. is employed. With this, the 
lens L having the lens surface of a target shape is obtained 
as in Example 2. 

15 

In accordance with the above embodiment, the base 
member of the lens molding die can be produced by relatively 
easy machining processing as the surface thereof is of a 
spherical shape, and further the final lens molding surface 

20 of the lens molding die can be easily produced even if it is 
for a complex lens surface such as an aspheric surface since 
the final lens molding surface can be obtained by molding a 
resin material to form the molded layer on the base member. 
Accordingly, even if the lens surfaces to be obtained are 

25 complex ones such as aspheric surfaces, once a pair of 
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transfer dies having transfer surfaces of predetermined 
shapes corresponding to the lens surfaces to be obtained are 
made of a hard metal material or the like, a plurality of 
pairs of the lens molding dies can be easily produced in 
5 relatively short time and at relatively low cost. 

Further, in case the lens molding surface of the 
lens molding die is damaged due to repeated use thereof, it 
can be easily repaired by re-forming the molded layer of 
the lens molding die with the transfer dies, resulting in 
10 extension of life of the lens molding die at fairly low cost. 
Moreover, by employing a ultraviolet -curable 
material, the time required for producing the molded layer, 
and therefore the lens molding die can be shortened. 

It should be noted that the present disclosure 
15 relates to subject matters contained in Japanese Patent 

Application No. Hei 11-141215 filed on May 21, 1999, which 
is expressly incorporated herein by reference in its 
entirety* 
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What is claimed is ; 

1. A lens molding die which comprises: 

a base member made of a hard material and having one 
5 surface of a predetermined shape; and 

a resin-molded surface layer formed on said one 
surface of the base member and having a surface shape 
corresponding to a predetermined shape of one surface of a 
lens to be produced. 

10 

2. The lens molding die according to claim 1, wherein 
the predetermined shape of said one surface of the base 
member is spherical while the surface shape of the resin- 
molded surface layer is aspheric* 

15 

3. The lens molding die according to claim 1 # wherein 
said resin-molded surf ace layer is inactive with a material 
to be molded by said lens molding die. 

20 4. The lens molding die according to claim 3, wherein 

said surface layer is made of a thermosetting resin material. 

5. The lens molding die according to claim 3, wherein 

said surface layer is made of a ultraviolet -curable resin 
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material. 

6 ♦ A method for producing a lens molding die , . which 

comprises : 

5 preparing a base member made of a hard material and 

having one surface of a predetermined shape; 

forming a resin-made surface layer on said one 
surface of the base member to have a surf ace shape 
corresponding to a predetermined shape of one surface of a 
10 lens to be produced. 

7. The method for producing a lens molding die 
according to claim 6, wherein the predetermined shape of 
said one surface of the base member is spherical while the 

15 surf ace shape of the resin-molded surface layer is 
aspherical . 

8. The method for producing a lens molding die 
according to claim 6, wherein said resin-molded surface 

20 layer is formed by a material which is inactive with a 
material to be molded by said lens molding die. 

9. The method for producing a lens molding die 
according to 8, wherein said material of the surface layer 

25 is a thermosetting resin material, and wherein said surface 
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layer is formed by heating said material. 

10. The method for producing a lens molding die 
according to 8, wherein said material of the surface layer 

5 is a ultraviolet- curable resin material, and said surface 
layer is formed by projecting ultraviolet rays thereto. 

11. A method for producing a lens molding die, which 
comprises : 

10 preparing a base member made of a bard material and. 

having one surface of a predetermined shape; 

preparing a transfer die made of a hard material and 
having a transfer surface of another predetermined shape; 

disposing said transfer die and said base member by 
15 facing said transfer surface of the transfer die to said one 
surface of the base member to form a predetermined space 
therebetween; 

introducing a resin-material into said predetermined 
space; and 

20 hardening said resin-material to form a molded resin 

layer on said one surface of the base member, said molding 
die comprising said base member and said molded resin layer* 

12. The method for producing a lens molding die 

25 according to claim 11, wherein the predetermined shape of 
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said one surface of the base member is spherical while said 
another predetermined shape of the transfer surface is 
aspherical. 

5 13. The method for producing a lens molding die 

according to claim 12, wherein said molded resin layer is 
formed by a material which is inactive with a material to be 
molded by said lens molding die. 

10 14 ♦ The method for producing a lens molding die 

according to 13 , wherein said material of the molded resin 
layer is a thermosetting resin material, and wherein said 
molded resin layer is formed by heating said material. 



15 is. The method for producing a lens molding die 

according to 13, wherein said material of the molded resin 
layer is a ultraviolet -cur able resin material, and said 
molded resin layer is formed by projecting ultraviolet rays 
thereto . 

20 

16. The method for producing a lens molding die 

according to claim 15, wherein said base member is made of a 
transparent material and said ultraviolet rays are projected 
to said layer through said base member. 
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17. The method for producing a lens molding die 

according to claim 15, wherein said transfer die is made of 
a transparent material and said ultraviolet rays are 
projected to said layer through said transfer die, 

5 

18- The method for producing a lens according to claim 

12, which comprises: 

preparing a first lens molding die having the molded 
resin surface of a first predetermined shape corresponding 
10 to one surface shape of the lens to be produced ; 

preparing a second lens molding die having the 
molded resin surface of a second predetermined shape 
corresponding to another surface shape of the lens to be 
produced; 

15 disposing said first and second lens molding dies 

with facing the molded resin layers thereof toward each 
other to form a predetermined space therebetween; 

introducing a material into said predetermined 
space; and 

20 hardening said material to form the lens having said 

one and another surfaces* 

19. A lens produced by said method for producing a lens 

defined in claim 18. 

25 
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Abstract of the Disclosure 

A lens molding die for producing a lens, which 
5 comprises a base member made of a hard material and having 
one surface of a predetermined shape; and a resin-molded 
layer formed on the one surface of the base member and 
having a surface shape corresponding to a predetermined shape 
of a lens to be molded. The resin-molded surface is to be 

10 made of a resin material which is inactive with a material 
which is to be molded by the lens molding die. The resin- 
molded layer is formed by introducing the material into the 
space formed between the one surface of the base member and 
a transfer surface formed on a transfer die correspondingly 

15 to the surf ace of a lens to be produced to be cured by heat 
or ultraviolet rays. 
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Declaration and Power of Attorney For Utility or Design Patent Application 



Japanese Language Declaration 



As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated 
beiow next to my name. 

I believe i am the original, first and sole inventor Of only one name is 
listed below) or an original, first and joint inventor (if plural names 
are listed beiow) of the subject matter which is claimed and for 
which a patent is sought on the invention entitled 

A Lens Molding Die and A Producing Method 
therefor 



the specification of which is attached hereto unless the following 
box is checked: 



m 



A. 



BU»iE*ti*LA a X(±. 



□ was filed on , 



. as 



United States Application Number, 
and was amended on 



.{if applicable) or, 



PCT International Application Number 



on -cms *«* * b^w* * * * x t £s£» * . 



Prior foreign applications 
5fc<OJ*H£li# 

(Number) 
(Number) 



and was amended on 



, (if applicable). 



I hereby state that I have reviewed and understand the contents 
of the above identified specification, including the claims, as 
amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to 
patentability as defined in Title 37, Code of Federal Regulations, 
§1.56. 

I hereby claim foreign priority under Title 35, United States Code 
§1 19(a-d) or §365(b) of any foreign appiication(s) for patent or 
inventor's certificate, or §365(a) of any PCT international application 
which designated at least one country other than the United States, 
listed below. I have also identified below, by checking the "No" 
box, any foreign application for pateni or inventor's certificate, or of 
any PCT international application having a filing date before that of 
the application on which priority is claimed: Priority claimed 



„ JAPAN 



(Country) 



31 /MP,y/1QQQ 



(Day/Month/Yaar Filed) 



(Country) 
(HIS) 



(Day/Month/Year Filed) 



Yes 

□ 
Yes 



□ 

No 

□ 

No 



□ Additional foreign application numbers are listed on a 
supplemental priority sheet attached hereto. 
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Japanese Language Utility or Design Patent Application Declaration 

fcli. ft£CB^£3593Kll9& Umi^m^ < * TE<o^jraBBB»»a5 I hereby cfaim the benefit under Title 35, United States Code §1 19(e) 
sa<OfiJ&&£§£Ta- of any United States provisional application® listed below. 



(Application NO.) 


(Day/Month/Year Filed) 










(Application No.) 


(Day/Month/Year Filed) 











(Application No.) (Day/Momh/Year Filed) 



(Application No.) (Day^Month/Year Filed) 



(Application No.) (Day/Month/Year Filed) 

<&sa#^) <&«uo%fla) 



Sb^i-'Siftff JstfB-f ^ t r ic*o-cff o fe»(3a*«a«-e a * fa is 

K<fch, lite* L ifcttZ^S^ffWfr^S 
tu. £ ***** Scfctc J; J: 5|SE&Ac*atei - U T 

sti«»»tf5#jBrtt ^tia Kt^ect tissue w±oHtat 

fr^fccifafcjIrS-rs. 

L^gf SS&fr f £T St S i »*«: * «f»(CBB U -C . WfcSWf SliXJifW! 
A**. «kC1EffiS»«: U(Zfttf>*flB#»±*S i ifSfisAftSW ft *>JS^ 



□ Additional provisional application numbers are listed on a 
supplemental priority sheet attached hereto. 

I hereby claim the benefit under Title 35, United States Code §1 20 
of any United States applications), or §365(c) of any PCT 
international application designating the United States, listed below 
and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States or PCT 
international application in the manner provided by the first 
paragraph of Title 35, United States Code §11 2, 1 acknowledge the 
duty to disclose information which is material to patentability as 
defined in Title 37, Code of Federal Regulations §1 .56 which became 
available between the filing date of the prior application and the 
national or PCT international filing date of this application. 



<3Mfc> (Status) 

8fc£jff£.) (patented, pending, abandoned) 



(Status) 

(ffiftWA, «K4» afcWWA) (patented, pending, abandoned) 



□ Additional U.S. or international application numbers are listed 
on a supplemental priority sheet attached hereto. 

i hereby declare that alt statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true: and further that these statements 
were made with the knowledge that willful false statements and the 
like so made are punishable by fine or imprisonment, or both, under 
Section 1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the application 
or any patent issued thereon. 

The undersigned hereby authorizes the U.S. attorney or agent 
named herein to accept and follow instructions from either his foreign 
patent agent or corporate representative, if any, as to any action to 
be taken in the Patent and Trademark Office regarding this 
application without direct communication between the U.S. attorney 
or agent and the undersigned. In the event of a change in the 
persons from whom instructions may be taken, the U.S. attorney 
or agent named herein will be so notified by the undersigned. 
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Japanese Language Utility or Design Patent Application Declaration 



'rf-7 z£:£ : £f£-f cU-C3:Tcni3^iiCOjffl'3?S^>at-«^i 
SI * # #• 7055 

Neil R Greenblurn 
Bruce H. Bernstein 
James L. Rowland 
Arnold Turic 



POWER OF ATTORNEY: As a named inventor. I hereby aopoint 
the attarney(s) and/or agent(s) associated with me Customer 
Number provided below to prosecute this application and 
transact ail business in the Patent and Trademark Office 
connected therewith, and direct that all correspondence be 
addressed ro that Customer Number: 

CUSTOMER NUMBER 7Q55 
The appointed attorneys presently include: 

Reg. No, 28,394 
Reg. No. 29 T 027 
Reg. No. 32,674 
Reg. No. 33.094 



Address: GREENBLUM <Se BERNSTEIN, P.L.C- 

1941 ROLAND CLARKE PLACE 
RESTON. VA20191 



3MSj££3£ : «fct>"^3§#-^0 Direct Tetephane Calls to: (name and telephone number) 



GREENBLUM & BERNSTEIN, P.L.C. 
(703)716-1191 



3 3 — O BcS 


Full name 0/ sole or first inventor 
Torn CHTRA 




eft 




inventor's signature^— A / ' Qate 


; Off* 


Residence 

Tokyo, Japan 


Sis 


Citizensnip 
JAPAN 




Posr Office Address 
c/o ASAHI KOGAKU KOGtfO KABUSHXKI KAISHA, 36-9. 




Maenocho 2-chome, Itahashi-ku. Tokvo- Jaoan 




Full name of second joint invantor. if any 








Second Inventor's signature Date 




Residence 




Citizen snip 




Pose Office Address 






( £ U < Alii JW*U*t U -C « 




(Supply similar information and signature for tnird and 
subsequent joint inventors.) 
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